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The structure of the theory of international finance largely mirrors that of 
domestic financial theory. 
Diversification in domestic stock market is of prominent importance. 
Therefore a security's total risk is not of prime importance, only its contribution 
to the total risk of a portfolio is. Through diversification (in local stock market) 
the residual undiversifiable risk, is measured by the value of ^ ^磁 according to 
the commonly-used standard Capital Asset Pricing Model (CAPM). 
In this paper, with the background of an extended international Capital 
Asset Pricing Model (ICAPM), the contributable risk of a country is referred to 
the systematic risk, B^^ untry of the country stock market as a whole in the 
context of international diversification. It should be noted that this model 
assumes the integration of world stock market. 
This paper is devoted to determine the 3 of stock market of Hong Kong. 
This may be useful for fund manager or international investment consultant in 
selecting which country stock market he/she should invest in. 
Findings : The 3-year 已闩。^  Kong found to be 1.40 for the period 1987-
1989 and 0.61 for the period of 1982-1984. A relatively long-term K。ng 
found to be 1.03 for the period of 1971-1985. 
Along with the real world of market segmentation, some light was shed on 
the Segmented International CAPM in the last chapter. 
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The trend of international diversification 
in stock investment 
The dramatic changes /fluctuation occurring in the 
world's major stock markets in 1970's & 1980，s may have 
led the investors take a new view on international risk and 
return of investment. As a corollary, a more diversified 
portfolio in terms of different countries stock market 
investment is adopted rapidly by institutional /individual 
investors. This strategy is verily believed to stabilize the 
variability of the portfolio's performance. 
Investors are also attracted by the better performance of other countries, 
for instance, some emerging markets such as Thailand and Taiwan had a great 
turnover and profitabilities. 
To a great extent，the success of 80's inter-countries communication 
accompanied with the liberalisation in diversifying stock investment action 
across boundaries that investors are enjoying enables a greater international 
mobility of capital. 
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There are several major instances of policy liberalization which have had 
almost immediate impact. To name some: 
- freeing of exchange controls; 
- subsequent relaxation of some countries exchange regulations, 
monetary flow, and; 
- the abolishing withholding tax on international investment 
interest. 
Another favourable factor of diversification is the reduction of trading costs 
through computerization and increased volume of trading. 
However, international investors are now facing another type of risk when 
dealing with international investment - the exchange rate uncertainty. 
Nevertheless, the detail discussion of exchange rate risk is out of the scope of 
this report. 
After discussing the feasibility and possibility of international diversification, 
we will proceed to shed some light on the question whether international 
investment is beneficial to investors. 
Why diversify in international stock investment 
International investors are now facing additional exchange rate risk and 
lack of foreign market information when dealing with international investment, 
thus they may hold misguided views that foreign investments are more risky 
than domestic ones. 
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It is commonly believed that the world largest pension fund is U.S. 
pension funds, which have 5% or less of their assets diversified outside the 
U.S. around 1986. 
To turn down such fallacy, we quote the fact that the market of European, 
Australian and Far Eastern stocks (EAFE) has about the same risk as a 
comparable U.S. market.'' This is true even when foreign returns are adjusted 
for changes in currency exchange rates. And even the world index, has a 
greater average annual return over a 15-year period - and a lower risk - than Its 
U.S. component. 
"Diversification into foreign investments is clearly not risky, even if we 
cannot forecast currencies!"^ With the advancement of communication 
technology, market remoteness can be overcome as there are more and more 
electronic mailbox services or more on-line financial information services e.g. 
Reuters. Nevertheless, the writer believes to certain extent that the world 
market could not be perfectly efficient. The local investor may have better 
knowledge in investing in their own countries' stocks. However, if all investors 
of each country are investing internationally，this privilege would be even out. 
1 Wilcox, Jarrod W. Practice and Theory in International Equity Investment, FINANCIAL 
ANALYSTS JOURNAL/JANUARY-FEBRUARY 1986. P.18 
2 Wilcox, Jarrod W. Practice and Theory in International Equity Investment FINANCIAL 
ANALYSTS JOURNAL/JANUARY-FEBRUARY 1986 pp. 17-21 
4 
To look at this issue in empirical way, the relationship of variance of the 
country portfolio and covariance is: 
V p = z ^ W j ⑴ 
i = l to N; j = l to N 
where 
Vp = the variance of return for the portfolio; 
X. = the proportion of the portfolio's value invested in country 
i’s stock market; 
Xj = the proportion of the portfolio's value invested in country 
j's stock market; 
Cjj = the covariance between the return on country i and the 
return o门 country j; 
N = total number of countries stock markets; 
and further, the relationship between covariance and correlation can be 
represented as follows : 
Cjj = r.j.SjSj 
where 
Cjj = covariance between return on country i and return on 
country j 
r.. = coefficient of correlation between return on i and return on 
j; and the value varies for +1 to -1 
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yA positive value for covan'ance indicates that the countries' 
stock market return tend to go together - for example, a better-than-
expected return for one is likely to occur along with a better-than-
expected return for the other. A negative covan'ance indicates a 
tendency for the return to offset on another. A small or zero value for 
the covan'ance indicates that there is little or no relationship between 
the two countries returns. 
Sj = standard deviation of return for i; 
Sj = standard deviation of return for country j; 
and then equation (1) can be rewritten as: 
Vp - 2 2 XjXjrjjSjSj (2) 
i = l to N, j = l to N 
From equation (2), we see that the extent of reduction of risks (the 
variance and standard deviation of return) for country portfolio depends on the 
covariance between countries' stock market. It can be proved from equation 
(2) that as far as the correlation coefficient is less than 1, there would be a 
reduction in risks compared with the weighted average of the variance of 
component countries stock market. Adier, M. and Dumas, B. in 1983 (see 
footnote 3) revealed that the correlations between countries stock market 
(1971-79) are fairly small. Also this kind of correlation pattern is in line with that 
shown at 1959-73. Adler and Dumas further showed that the translation and 
deflation of indices will not change the coefficient very much (this is consistent 
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with our proposition that diversification do beneficial to use even exchange risk 
is present). We will show the correlation coefficient between different countries 
in the world are mostly less that (the various capital markets of the world 
should have somewhat independent price behaviour) in table 3. 
Whenever in the calculation of correlation coefficient the returns of 
countries are denominated in common currency e.g. US Dollar, this overall 
result has taken all factors (exchange risk, market remoteness, etc) into 
consideration. Thus, there is a reduction of fluctuation of stock portfolio afterall 
even adjusted for exchange rate fluctuation"^ and the provision for lack of market 
information. 
Solnik5 evaluated the advantages of building an internationally diversified 
portfolio. He depicted that as domestic diversification increases, the risk of a 
domestic portfolio decreases in all seven countries studied to a certain 
minimum level which should be the market risk R! - denoted the market risk of 
The Correlation Matrix of monthly prices for nine major stock markets indices (1971-1979) 
showed that most of the correlation coefficient are far from 1 
Adier, M. and Dumas, B. "International Portfolio Choice and Corporation Finance: A 
Synthesis." Journal of Finance. Vol. XXXVIII, No. 3, Jun 1983, p.937 
4 
It is interesting to note that though exchange rate uncertainty seems to add risk to the 
portfolio but it also reduces the of correlation of returns in different countries stock market 
and enhance the international diversification. 
5 Solnik, B.H. "Why not Diversify Internationally Rather than Domestically?", Financial Analysts 
Journal, Jul-Aug. 1974, pp. 48-54 
The author performed an empirical study for major European stock markets (these seven 
countries are UK, Germany, France, Switzerland, Italy, Belgium and the Netherlands) and 
showed the effect of diversification on risk reduction. 
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country i. Evidently, by investing internationally, investors can attain reduction 
of risk® and the resultant risk level would then less than R,.. 
In line with this proposition, several studies (Solnik [1974] and Grauer and 
Haka门sso门[1987] have shown that investors should diversify internationally as 
by so doing they can reduce the risk of their portfolio without lowerina the 
expected return. 
However, one should be careful about taking this conclusion much further 
as these studies assumed the market efficient of world stock markets. When 
it is not the case, it is difficult to evaluate the benefit of diversification as there 
is no unique world market portfolio which acts as a benchmark for evaluation. 
Nevertheless, the market efficient is assumed for simplicity and will be dealt with 
in the last chapter. 
This chapter presents the major arguments in favour of international 
investment. The benefits (being the reduction in risk without lowering the 
desired expected return) have been supported by conceptual / theoretical 
evidence. However these strong advantages have to be weighed against some 
of the impediments to foreign investment，which are discussed in the last 
section in this paper. Based on this fashion of international diversification in 
stocks investment, the writer will discuss the risk issues of international 
diversification. We are now proceeding to the study objectives of this paper. 
g 
The reduction of risk is due to the fact that the previous non-diversifiable country-specific risk 
in a national setting Is now become diversifiable In a multi-countries stock market portfolio. 







Investing in foreign stocks poses at least two types of questions : Which 
country should be invested in and What is the risk contribution of the 
components countries stock markets. 
Hypothesis 
There is a commonly-used model CAPM which defines the relationship 
between non-diversiflable risk (Beta) in a domestic diversified portfolio and 
return of securities in a national level. It is posed that this standard CAPM is 
amendable to suit an international setting by modifying the assumptions 
underlying in the original CAPM. 
We strive for extending this standard CAPM from the national level to an 
international setting without altering the famous security market line proposition 
and the concept of beta (being denoted by 3). 
At this extended model, the relationship of B議try (will be the 
measurement of non-diversifiable risk of a countries stock market) and the 
return of a countries stock market can be manifested. With the (will be 
the measurement of non-diversifiable risk of a countries stock market) of 
different countries measured, we can respond to the abovestated question. 
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However, the extended CAPM's attempt at explaining countries returns is 
attractive but we have to formulate a theoretical foundation for believing before 
we can cut corners in this way. 
Relevance of Hong Kona case 
Recently, GARTMORE (HONG KONG) LTD. published the comparison of 
the return on 14 countries' stock markets versus the respective risk (for the 
consolidated data at period 1981 to 1989). Hong Kong has a high variance of 
45% but a low 3% return and thus is positioned at a worst range for investment. 
It seems that the average annual return was estimated a bit low. The writer has 
computed the average annual return of Hong Kong stock market from 1981-
89 as around 11% (not being adjusted with dividend payout)?. Nevertheless, 
the stock market of Hong Kong is positioned at the worst range for investment 
even the return is adjusted to 11% as there are at least 9 countries stock 
markets have more or 丨ess the same annual return 110/0 but are far less risky. 
As a region for investment, Hong Kong could hardly be a favourable place 
since she is susceptible to adverse political influence. However, the risk return 
relationship could be very different when we view Hong Kong stock market as 
a component of an investor's internationally diversified portfolio. It is well 
conceived that the Hong Kong specific political risk caused by 1997 issue can 
definitely be diversified. 
^For the data set, please see Appendix 1 
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In order to find the risk contribution of Hong Kong stock market to the 
portfolio, the systematic risk of Hong Kong stock market should be calculated. 
The purpose of this paper is to derive the extended CAPM in the first 
place and then, based on such model, to present the estimated 3 value for 
Hong Kong (denoted by (3"。^ Kong). From this foundation, the Beta of other 
countries can be found. 
Therefore, the study objectives is to provide evidence on the following 
issues : 
1 • Whether international diversification is beneficial to investors 
2. How should the conceptual framework be formulated so that 
the standard CAPM can be upgraded to international context 
3. How to estimate the Beta value of the Hong Kong stock market 
in the context of International CAPM. 
4. What is the usage of 3 of a country stock market 
Research Methodology 
Under objectives 1, 2 and 4，the writer conduct the research through 
inference and literature review. The discussions are largely descriptive aided 
with some empirical evidences and this seems appropriate to enlighten the 
theoretical background 
Under objective 3，the writer will estimate the (3曰0叩 Kong by two methods. 
The first method is regression analysis which is a direct method. B can be 
obtained by regressing the return of Hong Kong stock market upon the return 
11 
of the world market®. On the other hand, the Kong can be calculated from 
the inaugurate definition of 3. 
Concerning the regression analysis, the study period starts from Jan 1982 
to Dec 1984 and Jan 1987 to Dec 1989. Two distinct periods chosen for 
studies is to reveal the stationarity of G. The monthly changes of Hang Seng 
Index Is monthly returns of Hong Kong stock market proxy and the monthly 
changes of, Morgan Stanley Capital International, the World Index is acted as 
a surrogate of monthly return of the world market. The Hang Seng Index would 
be used to depict the movement of Hong Kong Stock Market.® The simple 
linear regression is carried out by the Software, Lotus 1-2-3 Rel. 2.01. The G 
value that computed would be subjected to a t-test for its correlation 
significance. 
For details of the empirical analysis, please refer to Chapter VII. 
In order to calculate the 3 from the definition, we need the information 1) 
the figure of covariance between Hong Kong stock market and the world stock 
market; and 2) the figure of variance of world stock market. Due to the limited 
availability of data, these two figures are draw门 from secondary source.i。 
8 The World market portfolio is a combination of all countries stock markets In the world, the 
weight of each country's stock market is in proportion to stock market capitalization 
outstanding. 
9 
For the reference of these Data Set, please see Appendix 2 & 3 
10 Solnik, Bruno International investment. Addison-Wesley Publishing Company Inc.. 1988 
Chapter 
III 
HOW RISKS ARE MEASURED 
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CHAPTER III 
HOW RISKS ARE MEASURED 
For all the institutional or other corporate investors 
interested in investing in different countries, the level of 
risk of country stock market is important in determining 
which country should be invested in and how much the 
risk contribution of the components countries stock 
markets is. 
Systematic risk and non-svstematic risk 
Price fluctuations can be regarded as a measurement of risk as large 
price changes tend to increase the chance for the actual return to deviate from 
the expected return. In general, standard deviation or variance is a statistical 
tool which is used to measure the dispersion of a variable, it is adopted as an 
appropriate measure of risk in an investment setting. 
However, using the variance of stock's return (cj^ ) as the sole measure of 
risk, one may neglect the important aspect of stock market risk. While focusing 
on individual stock portfolio analysis, investors are facing two types of risks, 
namely the systematic risk and the no门-systematic risk. 
The non-systematic risk arises from company specific or industry specific 
factors such as changes in management and the financial policy of the 
13 
company. With a fully diversified portfolio, the non-systematic risks from items 
in the portfolio tend to cancel each other out. Systematic risk arises from 
market-wide factors which affect most stocks in the market and cannot be 
eliminated through diversification. 
丁his concept can well be extended to international diversified portfolio 
context. The non-systematic risk of an international diversified portfolio is 
country risk that can be diversified through investing in more countries' stock 
markets while systematic risk is world market risk that could not be diversified 
through international diversification. 
Measurement of systematic risk - concept of B 
To introduce the concept of (3, the Market Model (the applicability in 
country portfolio context is assumed) is used. This market model (equation 3) 
takes a single market index as a proxy for the market influence and it 
decomposes the country's return R .^ into two components as follows : 
Rci = Q^i + BjRm + 6,. (3) 
The first component is the individual portion (门on-systematic) of the 
country's return that is independent of the market's performance. This 
component has been decomposed into an expected portion and a random 
portion (e.). (Noted that this random portion will be eliminated when the return 
on countries i, j, k ... is added together.) 
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The second is a systematic component which gauges the performance of 
the security with that of the market as a whole, which is equal to Bj times the 
return on the market portfolio. 
In a diversified portfolio, the return Rp is equal to the summation of the 
constant terms ⑷ and Beta times the market return : 
Rp = + BjRm (4) 
In a fully diversified portfolio of stock market in different countries, the risk 
of portfolio is related to Beta. Therefore, Beta 6 is a measure of systematic 
risk. 
(3 reflects the sensitivity of the return of a country stock market to the up 
and down pull of the world market. The larger the country's Beta, the larger its 
systematic risk. The definition for Beta of security by W. Sharpe can be 
applied as easily to the Beta for country : A country's Beta value measures the 








After the B is defined, it is time to introduce the 
relationship between the pertinent systematic risk (B) and 
return on market portfolio in national portfolio investment 
Afterwards this B - return relationship would be upgraded 
to country portfolio context in next chapter. 
The standard Capital Asset Pricing Model 
The original Capita丨 Asset Pricing Model (CAPM) was developed by John 
Lintner”, and Sharpe^^ in the 1960s. It provided a model works in an efficient 
stock market. In such efficient market, the return on any stocks would be 
viewed the same among different investors. Thus, the market portfolio is 
identical to all the investors. 
11 "Security prices, risk, and maximal gains from diversification." Journal of Finance 20, 
December 1965，pp.587-615. ’ 
12 "Capital asset prices: a theory of market equilibrium under conditions of risk." Journal of 
Finance 19, Dec. 1964, pp.425-42 
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Take Hong Kong as an example, in such closed economy, the below 
phenomenon will be appeared. 
• • H o n g 
^ ^ • Hong Kong K o n g 
/ • Hutchison ^ ^ Stock 
Investor A ^ ^ ^ Return on Stock 
buys two stocks Investor B HK Telecom is 
n 丄 • in Hona the same for 
Return on Stock Hutchison ^ ^ o ^ l y s investor A and 日 
IS the same Tor investor A and 日 ^^ n^y uL^b 
two stocks 
Fiq. 1 Different investors evaluate same assets with same return in Standard 
C A P M “ “ 
Through making a number of assumptions, a positive linear relationship 
between a stock's expected returns and its Beta values is derived in standard 
CAPM. In other words, when plotted in the Beta-return space, a straight line 
with upward slope would emerge. Sharpe and Lintner derived the following 
relationship: 
E(Ri) = Rf + Bim[E(RM)-RF] (5) 
where 
Rj is the rate of return on assets i, E() is the expected value operator; 
Rf is the risk free rate of return on asset; 
29 
Rm is the rate of return on market portfolio. 
Bjm is the beta value of assets I on market portfolio 
And market portfolio would be the portfolio which includes all assets in 
proportion to their market value. 
B in CAPM defined 
CAPM shows that risk of any security can be divided into two parts -the 
element which reflects that undiversifiable market risk and an element which is 
specific to the stock and which can be diversified away when the share is held 
as part of a large portfolio. 
Beta of a security is a measure of the responsive门ess of its excess returns 
to those of the market portfolio. 
The definition B of the security is denoted by 
(^jm^i^m) 




a m is the variance of probability distribution of possible returns for the 
market portfolio 
Fjm is the correlation coefficient between possible returns for security j 
and the market portfolio 
cTj，G^  is the standard deviation of the probability distribution of possible 
return for security j, and market portfolio m respectively 
30 
(rjm〒m) is the covariance between possible returns for security j and the 
market portfolio 
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CHAPTER V 
EXTENSION OF CAPM INTERNATIONALLY 
Before we move on to the measurement of B for 
Hong Kong stock market, it is a necessity to amend the 
conceptual framework of standard CAPM for 
implementation in an international setting. 
In the following paragraph, the assumptions underlying the International 
CAPM emerge from the proposition that a single world market portfolio should 
be conceived by all investors in the world. In other words, different investors 
will view return of a stock in a country the same. 
The standard CAPM can be extended to international status if the 
following conditions hold. 
The first assumption the writer makes is that the transaction costs involved 
in buying/selling stocks in different countries are equal. If those transaction 
costs are different, the return from country's stock would not be the same 
among different investors. It could be logical that a Hong Kong investor and a 
Japan investor will both have to make a distance call and bear broker fee to 
buy a US stock. Therefore, the transaction costs incurred among different 
investors may be even out. Nevertheless, if transaction costs were present, the 
return from any country's stock would be a function of whether or not the 
I 香 港 中 文 大 學 圓 當 你 藏 書 _ " ] 
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investor owned it before the decision period. It also violates the fundamental 
requirement that different country's investor will view the same stock with same 
profit denominated in same currency terms. Therefore the first assumption is 
revolute to - there is no transaction costs involved in buying/selling stocks in 
different countries. 
The second assumption behind the International CAPM is that assets in 
every country are infinitely divisible. This means that investors could take any 
position in an investment，regardless of the size of their wealth. For instance, 
they can buy one dollar's worth of IBM stock. Thus, the hypothesis of market 
portfolio would be a portfolio composed of all country's proportionate to the 
capitalization of different countries. 
The third assumption is the absence of personal income tax and cross 
bounder capital gains taxes. This means, for example, that the individual is 
indifferent to the form (dividends or capital gains) in where the return in the 
investment is received. Investors in different counties investing in same stocks 
for each countries will have the same return. However, the major results of this 
extended model would hold if income tax and capital gains taxes were of equal 
size. This is the concept of market integration. KohlagerVs defined integration 
as a situation where investors ear门 the same risk-adjusted expected return on 
similar financial instrument in different national markets. The opposite to market 
integration is market segmentation which will be discussed later. 
13 Kohlagen, S. W. "Overlapping National Investment Portfolios: Evidence and Implications of 
International Integration of Secondary Markets for Financial assets." In R.R. Hawkins, R. 
Levich, and C. Wihiborg, Research in International Business and Finance 3’ 1983; pp.113-137 
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The fourth assumption is that investors are expected to make decision 
solely in term of expected standard deviations a of the returns on their portfolio. 
This guarantees that, different investors have the same valuation method to 
evaluate the profit from stocks in the world. Every investor would analyze the 
situation and determine a set of efficient risky portfolios, but everyone would 
obtain the same set. 
The fifth assumption is that the Purchasing Power Parity (PPP) holds. 
That is the change in exchange rate between two countries is offset by the 
change of inflation rate. It means changes of exchange rate does not affect the 
real returns of different stocks in different country. 
Before continuing to discuss the PPP we want to bring out the fact that 
the exchange risk can also be partially hedged, e.g.，if there exist forward 
exchange contract in all currencies. 
Imagine a HK investor and a Japan investor buy a US stock, the return of 
this US stock is 10% in USD. 
Let the HK investor invested $K and; 
Sn denotes the exchange rate HK/US$ at time t = 1 and; 
HK 
Pti denotes the Price level of Hong Kong at time t=1 
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The following tabulation shows the calculation of real return for the Hong 
Kong investor: 
R e a l l o c a l $ K 
i n v e s t m e n t ( 8 ) 
P h k , t l 
N o m i n a l l o c a l K 
$ P a y o f f X 1 0 % X S h k , t 2 
S h k , t l 
R e a l l o c a l K S h k , t 2 
$ P a y o f f X 1 0 % X ( 9 ) 
S h k ' t l P h k , t 2 
R e a l r e t u r n K S h k , t 2 P h k , t l 
f o r X 1 0 % X X 
H o n g K o n g S h k , t l P h k , t 2 K 
i n v e s t o r 
S h k , t 2 P h k , t l 
= ( 9 ) / ( 8 ) 1 0 % X X 
S h k , t l P h k , t 2 ( 1 0 ) 
Table 1 The calculation of real return for an investor when PPP holds 
In this table where 
Phk，t1 is the price level of Hong Kong at t=1; 
Sht,t1 is the exchange rate HK/US$ at time =1 
Rewrite equation (10): 
gHK pHK 
Real Return for a HK investor in HKD = 10% x - - i — — x -----
QHK DHK ^ 》 
cHK pHK pUS 
Since PPP holds; = ——：-—x——----_ 
qHK pUS dHK 
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Therefore Real Return for a HK investor in HKD is 10% x PUS，t1 / PUS，t2. 
Based on the above calculation, the real return for other countries' investors 
can be calculated and should be equalled to 10% x PUS，t1 / PUS，t2. That is, 
the profit from US stock for a Hong Kong investor would be the same for all 
other investors. The seventh assumption is that all assets from different 
countries are marketable so that an integrated world market is fostered. Under 
such theoretical assumption, there were no barriers to international capital flows, 
all assets in all countries should be priced according to the International CAPM. 
On the other hand, if financial transactions were not possible on the 
international level, a model of segmented capital markets would be more 
appropriate." 
The other assumptions are the same as in the Standard CAPM such as 
the assumptions of Risk free borrowing and lending and perfect market 
efficiency. 
Along with these assumptions, it can be expected a closed economy in the 
world. The efficient frontier will be the same among different investors in a 
country and among different investors in different country. Thus, the tangent 
of the ray passing through Rf (the risk free rate) is world market portfolio Mw 
(as this is all the investors hold). World market portfolio is a combination of all 
stock market in the world, each in proportion to market value outstanding. This 
phenomenon of extended International CAPM could be illustrated by the 
following diagrams. 
• 14 See other studies on segmented market pricing model in the chapter of Conclusion and 
Summary 
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广 Market J>c：;' W o r l d 
( Hong Kong S tock Market J k i ： ^ \ ^^OOk 
I ) Ma rke t s 
/ Japan S tock Market 乂 
France investor Invests Aust ra l ia investor invests in 
in two countr ies' two countr ies' s tock marke ts 
s tock markets 
_ . Return on Japan Stocks market 
Return on Hong Kong for France investor is the same for 
Stocks Market for Australia investor 
France investor is 
the same for Australia 
investor 
Fig. 2_Different investors evaluate same assets with same return in International 
CAPM 
As the return on a country stock market is the same for different investors 
in different regions, the portfolio possibility setting is the same for all investors 
and the efficient frontier faced by all Investors is unique. Based on this 
proposition，we draw the conclusion that there exist a unique World Market 
Portfolio perceived by all investors in the world. 
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Different investors in dif ferent count r ies are fac ing the s a m e 
efficient f ront ier a n d h e d g i n g against the s a m e w o r l d 
marke t portfol io 
^ - e f f i c i e n t f ront ier 
\ W o r l d Market Porfo l io 
RF C at t angency po in t 
Risk 
Fia 3 A unique world market portfolio in International CAPM 
An important corollary, which needs emphasize, is that a positive linear 
relationship between a country's expected returns and its Beta value can be 
assumed. That is an International country market Iinei5: 
E(Rci) = Rf + Bj J E(Rwm) - Rf ] (12) 
where 
Rci = the rate of return on stock market of country i, E() is the 
expected value operator 
Rf = the risk free rate of return on asset investment 
Rwm = the rate of return on world market portfolio 








aS/vm is the variance of probability distribution of possible returns 
for the world market portfolio 
Fiwm is the correlation coefficient between possible returns for 
country i stock market and the world market portfolio 
cTi，(jwm is the standard deviation of the probability distribution of 
possible return for country i stock market, and world market 
portfolio m respectively. 
(FiwmYwm) is the covariance between possible returns for country 
i stock market and the world market portfolio 
Chapter 
VI 




SYSTEMATIC AND NON-SYSTEMATIC RISKS 
IN INTERNATIONAL CAPM CONTEXT 
After proving the extension of standard CAPM to 
International CAPM, it is logical to discuss the systematic, 
non-systematic risk in the context of International CAPM. 
Systematic Risk - Internationa丨 CAPM 
Systematic risks are the market risks that affect the return on all countries 
stock markets. These risks are non-diversifiable and investors would be 
rewarded for bearing such risks. These include factors of: 
World Economies 
The conditions of world economy has an obvious effect on the returns on 
every countries stock markets in the world. In general when there is a world 
recession (prosperous), the return for all countries would be rebated 
(augmented). 
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Interest Rate Risk 
There is a high correlation between countries's interest rates. To name 
a reason, with the extensive trade linkage between countries, a country would 
follows other countries' actio门 of increase on interest rate in order to release 
the pressure of imported inflation. A high interest rate would diminish the 
desires for investor to invest and hence the expected return on country stock 
market would be decreased. 
Fluctuation in Oil Price 
Oil price has a very direct influence on the inflation rate at most countries. 
Inflation rate will in term affect the real return on the country stock market. 
Inter-countries Exchange Risk 
Eun and Resnick^® showed that fluctuating exchange rates are likely to 
mitigate the potential gains from international diversification by making 
investment in foreign securities more risky. They showed that a fluctuating 
exchange rate contributes to the risk of foreign investment not only though its ‘ 
own variance but also through its "positive" covariances with the local stock 
market returns. It is revealed that a large portion of exchange risk would 
42 Eun，Cheol S. and Resnick, Bruce G. "Exchange Rate Uncertainty, Forward Contracts, and 
International Portfolio Section," The Journal of Fiance. Mar 1984 , 
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remain non-diversifiable in a multicurrency portfolio due to high correlations 
among exchange changes. 
Investors would be rewarded in other way for bearing this exchange risk 
since the inter-countries currencies exchange rates seldom remain a stable 
value and it is this fluctuation reduces the correlation of returns in different 
countries stock market and enhance the international diversification. 
Non-svstematic risk - international CAPM 
Non-systematic risks are the country-specific risks which affect only the return 
on captioned country stock market and can be diversified through international 
diversification. The investors hence would not be rewarded for bearing such 
risks. 
Changes in Government Policies 
The change of a country's government policies especially financial policy 
would affect either directly the return on investment (for instance the increase 
in profit tax) or indirectly the investors' confidence towards investing in such 
country which in term affects the demand for the assets. To name some, this 
risk include changes in fiscal policy; in fiscal incentives for investment; in 
monetary policy; in budget deficit tactics and in foreign exchange control etc. 
A positive change would boost the return of the country stock market and vice 
versa. 
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Political Risk of the Country 
The influence of political risk of a country has been great to the investors, 
confidence level. It is generally believed that only a stable government could 
foster a conducive environment for business and investment. If there exist a 
confidence crisis to a country's government, the demand for the assets in such 
country's would be less and hence it exerts a price pressure on the stock 
market. 
Economy of the Countries 
The economy of a country is positively as well as highly correlated with 
the performance of companies in the country which in term affects the stock 
price of the companies. Hence the risk of changes of the following constitutes 
of economy will affect the return on the country stock market: GDP growth 
rates; Inflation rate expectation; Unemployment rate and Interest rate. In 
particular, it is observed that there is a negative correlation between returns on 
equity investments and interest rates, which has been consistently observed 
in the US, also applies strongly to other major stock markets. 
Earnings of the country stocks 
There are risks that securities in some countries have a high return while 
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CHAPTER VII 
THE DETERMINATION OF BHong Kong 
A subjective estimates of Beta, which requires up-to-date information and 
professional instincts, for a country stock market as a whole may be provided 
by financial analysts. On the other hand, estimation of future B would be 
arrived at by estimating 3 from past data and using this historical Beta as an 
estimate of the future one. Since there is evidence that historical f3 provides 
useful information about future 3 and even the subjective estimation of B would 
start with the estimates of B available from historical data, in the rest of the 
paper, the Bnong Kong would be estimated from historical data. 
Estimating of B bv Regression Analysis 
In Equation 12, 
E ( R H o n g Kong) 二 R f + ^^Hong Kong[ E ( l \ m ) _ R f ] 
we can rewrite it to the form of single-index model 
^ H o n g Kong = + ^Hong K o n g ^ w m + ( 1 4 ) 
where 以丨 represents a constant of the equation and; 
€j represent the random variable of the equation 
This equation (14) is expected to hold 丨门 all time, although the values of 
…， ^ H o n g K o n g，m i g h t differ over time. If these variables are assumed to be 
constant through time, then the same equation is expected to hold at each 
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time. That is, we can find a straight line fit in numbers of past data (只闩。^  Kong 
v e r s u s Kong)-
However, with the presence of random variable Cj, the actual return will 
form a scatter around the straight line equation (14). 
The estimating Hong Kong's historic Beta could be thought of by the 
following processes: 
1. derive the return R^^  on Hong Kong stock market over a 
particular time interval and the return on world market portfolio 
Rwm for the same time interval. 
2. plot Rhk versus R ^ to obtain a scatter of points. 
3. the slope of a straight line (historic characteristic line) to the 
data that minimized the sum of the squared deviation from the 
line in the vertical direction is the best estimate of B. 
Analysis Procedure 
It is obvious that Hong Kong investors can invest In most of the world's 
stock markets, therefore the [3闩0叩 Kong measured against the world market 
index. If the world market is segmented^^ or HK investors can only buy Asia 
stocks，the 仔日^叩 Kong should then be measured against the Far East, Asian 
market index. The time interval chosen for calculation returns is one month in 
order to avoid any over-emphasize of a particular event that influence either the 
country or world market returns. 
17 This 'segmented' means the non-accessibility of some countries stocks 
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The World Index provided by Morgan Stanley Capital International 
Perspective is the monthly world market index surrogate. The monthly changes 
of this index within the study period is calculated and the proxy of the return on 
world market portfolio. This index covers securities with a combined market 
value of approximately US$7,800 billion, Morgan Stanley Capital International 
presents essential information on the shares of some 2,400 of the largest 
companies in the United States, Canada, Europe, Australia, New Zealand and 
the Far East. A total of 20 countries and 38 international industry groups are 
covered. 
The Hang Seng Index of the last trading day of each month within the 
study period is used to represent the monthly market index of Hong Kong. 
Although it may not be the most suitable representation of the market as this 
index only cover 37 constituents stocks out of some 200 stocks in Hong, HSI 
is the only convenient source that could be available for this study. 
Both indexes are computer in US dollar terms and the time frame spans 
from Jan 1987 to Dec 1989 and Jan 1982 to Dec 1984. The write deliberately 
selects two periods for investigation in order to reveal the stationarity of 
Kong-
The returns for each month in the study period are calculated: 
-ru , “ n HSI month t “ HSI month t-1 
The monthly return at t Rh^ j = 
阳 month t 
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where 
HSImonth t = the Hang Seng Index for month t 
and similarly, 
Wlfnonth t “ WImonth -1 
monthly return at t R ^ 
WImonth t 
The monthly return on Hong Kong stock market will be regressed against 
the monthly return on world market. The historic Beta is equal to the slope of 
the best fitted line. For the reference of the data set, please see the appendix 
2 & 3. 
Graphical presentation of the data set 
R e g r e s s i o n m e t h o d t o f i n d b e t a o f HK 
卯 Data set C1987 to 1989；) 
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Fig. 4 Scattered diagram of R^ ,^  versus R細 (1987 to 1989) 
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The regression Output 
Regress Monthly return of Hong Kong Stock Market against the 
Monthly return of World Index: 
For 87-89 da ta For 82-84 da ta 
Constant -1 .0834 Constant -0 .2621 
Std E r r o f Y Est 7.6702 Std E r r o f Y Est 11.0604 
R Squared 0.4568 R Squared 0.0449 
No. o f Observa t ions 36 No. of Observa t ions 35 
Degrees o f Freedom 34 Degrees of Freedom 33 
X C o e f f i c i e n t 1.3971 X C o e f f i c i e n t 0 .6107 
Std E r r o f Coef . 0.2613 Std E r r of Coef . 0.4902 
Table 2 Regression output for regressing HSI against World Index 82-84 and 
87-89 
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where in the table 2 
X Coefficient is the Regression Coefficient or the slope of the best 
fitted line. 
Std Err of Coef. is the Standard Error of the estimated coefficient 
(i.e. cr in the statistics context), a mean with ± one a will fall 
within a 64% confidence interval while a mean with 土 two a will 
fall within a 95% confidence interval. 
Constant is the Y intercept of the best fitted line which represents 
the a estimate (refer to equation (14)). 
Std Err of Y Est is the Standard Error of a estimate 
R Squared is the Coefficient of determination which indicates the 
percentage of common variance between the two markets. 
The R squared for the data set of 87-89 is higher than that of 82-84. It 
means that the HSI was more correlated with the World market at 87-89 than 
at 82-84. 
The best estimates of 13— Kong denoted by the x coefficient in table 2 is: 
1.3971 at 1987 to 1989; 
and 0.6107 at 1982 to 1984; 
The best estimates of a values denoted by the constant in table 2 is: 
-1.0834 1987 to 1989; 
and -0.2621 at 1982 to 1984. 
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It should be noted that the standard errors for both the a and B vary 
against the value of dependent variable (i.e. the world index). We cannot 
simply produce an interval estimates of a and B by adding the Std Err of Coef. 
to the mean value in Table 2. We will not produce an interval estimates of 
these variables. 
Since the estimates of 3 from regression analysis is not exclusive and the 
R squared does not provide a good measures of the degree of correlation 
between variables, for the purpose of testing the significance of this 3-year B 
estimates, we will perform a t-test for the null hypothesis that 3-year 3 = 0. 
Those readers are interested in the calculation please refer to the 
mathematics of the t-test being presented at Appendix 4. The results will be 
present as follows: 
The t value for regression data 87-89 is 5.17, degrees of freedom for 
the t test are 36 - 2 = 34; 
and t value for regression data 82-84 is 2.85, degrees of freedom for the 
t test are 35 - 2 = 33. 
The value 5.17 is greater than 3.608, which correspond to two-tailed 
significance level 0.001 and 34 degree of freedom. It is concluded that for the 
data set 87-89, the null hypothesis (there is no association between HSI and 
world index in a linear regression analysis) is rejected by 34 degrees of 
freedom two-tailed 0.001 significant t-test. 
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The value 2.85 is greater that 2.7362, which correspond to two-tailed 
significance level 0.01 but is not greater than 3.6175, which corresponds to 
significance level 0.001 two-tailed both 33 degree of freedom. We know that 
for the data set 82-84, the null hypothesis (same as previous one) is rejected 
by 33 degree of freedom two-tailed t-test significant at 0.01 but not at 0.001. 
Hence, we can conclude that the B^ ong Kong is significantly, within 99% 
confidence, deviated from zero and the best estimates of (3 values abovestated 
can be accepted. 
Estimation of B from the definition 
More formally, we can estimate the Bj^ ^^ g K。ng using the definition of B: 
^Hong Kong = (^hk&wm^hk) / ^wm 
where 
Fhk&wm = the correlation coefficient between returns for HK stock 
market and the world market portfolio 
a^k' 口wm = the standard deviation of the probability distribution of 
returns for HK, and world market portfolio wm 
respectively 
Recall the equation (13) and the definition of B is the covariance between 
return on country stock market and the world market divided by the variance 
of the possible return on world market. 
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The correlation coefficient could be calculated by many methods^® but to 
say time it is obtained from secondary sources - the Correlation Matrix on 
different countries supplied by Solnik^^. The standard deviation of return on 
world market could be obtained from the Risk & Return summary given also by 
Solnik. The Correlation Matrix and standard deviation tabulations are shown on 
next pages: 
18 Eun, C.S. and Resnick, B.G. "Estimating the Correlation Structure of International Share 
Prices." Journal of Finance. Dec 1984 pp.1311-1324 
In this paper, 12 methods to estimated correlation coefficient were shown 
19 Solnik, B. International Investment. Addison-Wesley Publishing Co. Inc., 1988 
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C o r r e l a t i o n M a t r i x : Stock Markets, 1971 t o 1986 (Monthly re tu rns i n U.S. d o l l a r s ) 
West Belgium Denmark France I t a l y Norway Nether- Un i ted Sweden Swi tzer -
Germany lands Kingdom land 
West Germany 1 0.63 0.42 0.55 0.33 0.33 0.66 0.41 0.36 0.69 
Belgium 0.63 1 0.47 0.62 0.41 0.51 0.65 0.51 0.42 0.64 
Denmark 0.42 0.47 1 0.31 0.29 0.32 0.A8 0.36 0.38 0.43 
France 0.55 0.62 0.31 1 0.43 0.A4 0.57 0.52 0.31 0.59 
I t a l y 0.33 0.41 0.29 0.43 1 0.24 0.35 0.35 0 .3 0.32 
^ Norway 0.33 0.51 0.32 0.44 0.24 1 0.48 0.34 0.32 0.41 
^ Netherlands 0.66 0.65 0.48 0.57 0.35 0.48 1 0.61 0.42 0.68 
Uni ted Kingdom 0.41 0.51 0.36 0.52 0.35 0.34 0.61 1 0.36 0.52 
^ Sweden 0.36 0.42 0.38 0.31 0 .3 0.32 0.42 0.36 1 0.44 
Swi tzer land 0.69 0.64 0.43 0.59 0.32 0.41 0.68 0.52 0.A4 1 
^ Spain 0.34 0.36 0.25 0.35 0.37 0.2 0.34 0.26 0.29 0.28 
o A u s t r a l i a 0.26 0.28 0.28 0.35 0.26 0.36 0.36 0.41 0.3 0.36 
° Japan 0.A5 0.44 0.36 0.4 0.38 0.1 0.44 0.32 0.31 0.41 
5 Hong Kong 0.18 0.23 0.31 0.21 0 .18 0 .2 0.34 0.29 0 .17 0.26 
% Singapore 0.07 0.14 0.2 0.14 0.1 0.15 0.24 0.4 0.16 0.21 
5' Canada 0.28 0.32 0.31 0.A2 0.25 0.36 0.52 0.5 0.32 0.44 
〕 Uni ted States 0.32 0.36 0.31 0.4 0.23 0.37 0.55 0.47 0.35 0.44 
Q> 
2. World Index 0.55 0.57 0.44 0 .6 0.A4 0.44 0.73 0.65 0.45 0.61 
EAFE Index 0.6A 0.62 0.44 0.62 0.52 0.35 0 .7 0.69 0.43 0.61 
Q) 
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§ Spain A u s t r a l i a Japan Hong Singapore Canada Un i ted World EAFE 
^ Kong States Index Index 
g West Germany 0.34 0.26 0.45 0.18 0.07 0.28 0.32 0.55 0.64 
^ Belgium 0.36 0.28 0.44 0.23 0.14 0.32 0.36 0.57 0.62 
3 Denmark 0.25 0.28 0.36 0.31 0 .2 0.31 0.31 0.44 0.44 
与 France 0.35 0.35 0.4 0 .21 0.14 0.42 0.4 0.6 0.62 
J I t a l y 0 .37 0.26 0.38 0.18 0 .1 0.25 0.23 0.44 0.35 
w Norway 0 .2 0.36 0.1 0 .2 0.15 0.36 0.37 0.44 0.35 
2 Netherlands 0.34 0.36 0.44 0.34 0.24 0.52 0.55 0.73 0 .7 
^ Uni ted Kingdom 0.26 0.41 0.32 0.29 0.4 0.5 0.47 0.65 0.69 
^ Sweden 0.29 0.3 0.31 0 .17 0.16 0.32 0.35 0.45 0.43 
g Swi tzer land 0.28 0.36 0.A1 0.26 0.21 0.44 0.44 0.61 0.61 
Spain 1 0.22 0.34 0.15 -0 .02 0.19 0.15 0.35 0.43 
A u s t r a l i a 0.22 1 0.27 0 .29 0.29 0.56 0.A7 0.56 0.46 
Japan 0.34 0.27 1 0 .28 0.21 0.25 0.27 0.6 0 .77 
Hong Kong 0.15 0.29 0.28 1 0.41 0.22 0.26 0.32 0.28 
Singapore -0 .02 0.29 0.21 0.41 1 0.29 0.37 0.39 0.31 
Canada 0.19 0.56 0.25 0 .22 0.29 1 0.66 0.70 0.A8 
Uni ted States 0.15 0.47 0.27 0 .26 0.37 0.66 1 0.87 0.47 
World Index 0.35 0.56 0.6 0.32 0.39 0 .7 0.87 1 0.83 
EAFE Index 0.43 0.A6 0.77 0.28 0.31 0.A8 0.47 0.83 1 
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Risk and Return for U.S. Dollar Investors, 1971 to 1985 (Percent per year) 
Annua I Cap i t a l D iv idend Exchange To ta l Domestic Exchange 
Return Gain Interest Gain Risk Risk Risk 
Income 
West Germany 16.69 7.38 4 .8 4.51 20.09 15.78 12.17 
Belgium 19.41 6 .67 11.3 1.44 20.53 15.8 12.14 
Denmark 14.51 9.32 5.05 0.14 18.5 16.67 11.14 
France 14.62 9.54 6.19 -1 .11 25.45 21.8 11.3 
I t a l y 10.65 13.01 3.16 -5 .51 27.8 26.27 9.75 
Norway 11.51 7 .6 4.15 -0 .24 28.68 27.11 9.73 
Nether lands 17.06 6.73 6.74 3.59 19.3 17.35 11.59 
Un i ted Kingdom 13.73 11.33 6.01 -3 .61 28.28 24.95 10.32 
Sweden 18.32 15.A3 A.9A -2 .05 20.84 18.8 9.75 
Sw i t ze r l and 14.75 5.01 2.96 6.78 20.58 15.75 14.36 
Spain 8.24 4 .27 8 .4 -4 .43 22.76 19.39 9 .98 
A u s t r a l i a 9 .28 8.05 4.94 -3 .71 26.81 23.26 10.1 
Japan 24.58 16.03 2.42 6.14 20.75 16.35 11.16 
Hong Kong 25.01 17.05 4.95 3.01 40.86 43.07 6.43 , 
Singapore 11.3 10.9 2 .87 -2 .48 32.46 32.39 6 .01 
Canada 10.28 8.16 4.32 - 2 . 2 20.14 18.47 4 .29 
Un i ted States 9.95 5.17 4.78 0 15.41 15.41 0 
World 13 8.45 4.55 0 13.85 13.18 
EAFE 17.09 12.91 4.18 0 17.21 14.4 
These calculation are based on monthly index values and coupon obtained from 
Morgan Stanley Capital International (stocks). 
Table 4 The Risk and Return Summary for stock markets (1971-85) 
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Table 3 shows that markets across the world display only limited 
correlation at the time span abovestated. It means that when one national 
market goes down, another is likely to go up simultaneously. This further 
supports international diversification. 
The correlation coefficient of Hong Kong stock market to world stock 
market is 0.32，from 1971 to 1986，adjusted to US dollar (unfortunately the 
calculation of these figures is not showed). From Table 4, the standard 
deviation of US dollar monthly rates of return for Hong Kong stock market is 
40.86%, that of the world stock market is 13.85% (from 1971 to 1985). 
0.32 X 0.4307 
[3 -




By the regression analysis, mean value of (3^ 。^ Kong 
is found to be 1.3971 for the period 1987-1989 and 
0.6107 for the period 1982-1984. 
The estimation for B^ ong Kong 什om its definition and 
using information given by Solnik is 1.0457 based on data 
from 1971-1986. 
Since the value of 3 produced by regression analysis or from definition is 
estimates of the true 3 that exist for Hong Kong. The estimates are subject to 
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error, these estimate of 3 may not be equal to the true 6. This may explain 
partly why these estimates of 3 are different. Furthermore, the accuracy is 
discounted by the fact that B of a country should not be perfectly stationary 
over time. 
Findings on Regression Outputs for the Beta values over subperiods 
Regress Monthly r e t u r n of Hong Kong Stock Market aga ins t the Monthly 
r e t u r n of World Index 
For 87-89 
Regression Output : 
Constant -1.0834 
Std Er r of Y Est 7.6702 
R Squared 0,4568 
No. of Observat ions 36 
Degrees of Freedom 34 
X C o e f f i c i e n t ( s ) 1.3971 
Std Er r of Coef. 0.2613 
For 87 data ！ For 88 data j For 89 data 
Regression Output : Regression Output : | Regression Output : 
Constant -1.5001 Constant -0 .1317 Constant - 1 . U 0 3 
Std Er r of Y Est 11.7014 Std Err of Y Est 3.6218 | Std Er r of Y Est 6.7755 
R Squared 0.4532 R Squared 0.4406 j R Squared 0.5110 
No. of Observat ions 12 \ No. of Observat ions 12 { No. of Observat ions 12 
Degrees of Freedom 10 j Degrees of Freedom 10 j Degrees of Freedom 10 
X C o e f f i c i e n t ( s ) 1.4288 | X C o e f f i c i e n t ' s 〉 0.9166 | X C o e f f i c i e n t ( s ) 1.6240 
Std Er r of Coef. 0.4963 j Std Err of Coef. 0.3266 j Std Er r of Coef. 0.5024 
Table 5 Tabulation of yearly Beta values of HK at 1987. 1988, and 1989 
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Regress Monthly r e t u r n of Hong Kong Stock Market aga ins t the Monthly 
r e t u r n of World Index 
For 82-84 
Regression Output : 
Constant -0.262070 
Std Er r of Y Est 11.060422 
R Squared 0.0449188 
No. of Observat ions 35 
Degrees of Freedom 33 
X C o e f f i c i e n t ( s ) 0.610668 
Std Err of Coef. 0.490178 
For 82 I For 83 j For 84 
I 1 
Regression Output : | Regression Output : | Regression Output : 
Constant -3.8494 Constant 1.9587 Constant 2.9883 
Std Er r of Y Est 10.7746 | Std Er r of Y Est 11.6862 | Std Er r of Y Est 10.5039 
R Squared 0.0158 j R Squared 0.0079 j R Squared 0.2808 
No. of Observat ions 12 j No. of Observat ions 12 | No. of Observat ions 11 
Degrees of Freedom 10 | Degrees of Freedom 10 j Degrees of Freedom 9 
X C o e f f i c i e n t ( s ) 0.2800 | X C o e f f i c i e n t ( s ) -0.A060 | X C o e f f i c i e n t ( s ) 1.A121 
Std Er r of Coef. 0.6990 | Std Er r of Coef. 1.4401 j Std Er r of Coef. 0.7534 
L_ I 
Table 6 Tabulation for yearly Beta values of HK at 1982. 1983. and 1984 
To look at the trend of changes in betas value, the Mean Beta, the upper 
bound beta value and lower bound beta values (a very rough estimate, interval 
is equal to 土 2*std. deviation) are summarized below and the graphical 
presentation of these betas values is show门 below: 
Subperiod 82 83 84 87 88 89 
Mean Beta 0.2780 -0.4060 1.4121 1.4288 0.9166 1.6240 
High Beta 1.6780 2.4743 2.9189 2.4214 1.5699 2.6287 
Low Beta -1.1180 -3.2862 -0.0946 0.A362 0.2634 0.6192 
Standard 
D e v i a t i o n 0.6990 1.4401 0.7534 0.4963 0.3266 0.5024 
Combined 82-84 87-89 
Mean Beta 0.6107 1.3971 
High Beta 1.5910 1.9196 
Low Beta -0.3697 0.8746 
Standard 
D e v i a t i o n 0.4902 0.2613 
Table 7 Interval estimates of beta value 
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Fig. 6 Changes of beta value of Hong Kong over 6 subperiods 
Significance of yearly beta is verified by t-test, please see Appendix 5. The 
result is that the yearly beta of 87, 88 and 89 are significant in 10 degrees of 
freedom two-tailed 0.001 significance t-test. While the yearly beta of 82, 83，are 
， not significant anyway. The beta of 84 is significant in at 10 degree of freedom 
two-tailed 0.05 significance t-test. With the limited observations in calculating 
yearly beta and or maybe there was changes in composition of World index or 
Hang Seng Index, it is hard to conclude that the yearly betas are significant. 
However, from Figure 6，the yearly betas are visually deviated for the 6 
subperiods. We can also see from Table 7 that the mean yearly beta 
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coefficients range widely across 6 subperiods, from a low of -0.4060 to a high 
of 1.6240. These subperiods beta values represent the systematic risk an 
investor will be taking in different time period. In one year, the Hong Kong 
stock market is aggressive but in the other it is more defensive and even has 
a negative beta value. However, this non-stationarity of yearly beta is not 
proved empirically. 
In addition, even the 3-year beta coefficient 82-84 and 87-89 calculated in 
this paper show no sign of stability. Based on the above result, there is some 
indication that the 3 value of Hong Kong is not stationary over yearly interval. 
Findings on calculation of B from definition 
We can compute the covariance between Hong Kong and World market 
and variance of World market from the data set. Let Xj be the set of monthly 
return on world market and 丫丨 be the set of monthly return on Hong Kong stock 
market. The summation of product (X； - mean Xj) and (Yj - mean Yj) divided by 
the total number of data is the covariance between return on Hong Kong and 
World market. Where the variance of World return is simply the ex-post 
variance of monthly return on World market. 
It should be noted that the above calculation upon the data set that the 
writer got gives the same result from regression analysis. The regression 
function of Lotus 1-2-3 use also such covariance-variance ratio to get the beta 
coefficient. Therefore, we should use the secondary sources in order to utilize 
data of different time period. 
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There is a significant difference among figures estimated by above two 
methods. The beta (derived from data set 1971 to 1985) has a value greater 
than 1. Without losing generality, we can only say that the B^ Q^ g K。ng would be 
a value greater than 1 in long-term which means Hong Kong stock market 
reacts aggressively relative to the world market. 
To sum up, this finding reveals the elusiveness in risk measurement. Past 
data can only give us the ex-post risk, which may be different from ex-ante risk 
Hong Kong will be borne in a subsequent period. 
Chapter 
VIII 
USE OF BETA FOR A COUNTRY STOCK MARKET 
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CHAPTER VIH 
USE OF BETA FOR A COUNTRY STOCK MARKET 
The predicability of a country's beta is beyond the scope of this paper, the 
following usage of is country beta will assume the accuracy of beta. 
Betas of countries can provide a general view of the riskiness of the 
countries' stock market. The world market has a B value of 1, and country with 
Beta larger (smaller) than one are interpreted as more (less) risky than the 
overall market. In particular, stock market with Beta value greater than 1 are 
termed aggressive meaning that it tends to rise (fall) at a faster rate than the 
overall market during up (down) market on the average. 
Beta of a country can be utilized to disclose the undervalued or overvalued 
stock market in the world. The security market line can be used to visualize the 
concept扣. It is worth noting that the above risk-return relationship is 
constructed based on the assumption that the capital market is efficient. That 
means there is no underprice or overprice in the market. That may seem 
paradoxical. It can be utilized to find overvalued or undervalued stock market 
for the error of estimation of 3, the very characteristic or ex-poste method 
employed in estimation, the unstationary of 3 and most importantly the real 
world market would not be highly efficient. Otherwise, all the return on stock 
markets will lie on the international security market line. 
20 See Fig. 7 
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Fig. 7 Using the international country market line to find out 
overvalued or undervalued stock markets 
If the International CAPM holds, a country stock market is underpriced if 
its expected return is greater than it should be. And a country stock market is 
overpriced if its expected return is less than it should be. 
The Beta value of an international portfolio is a weighted average of the 
Beta values of its component countries' stock markets. In theory, the 
international investors, who，trust，the modern portfolio theory, should hold the 
market portfolio which contain all stock market in the world and adjusted the 
risk level by lending or borrowing. In practice investors may only invest in some 
countries stock market as it may be difficult to hold a world market proxy. Or 
simply investors do not 'trust' the modern portfolio theory. If the investors 
invest in a portfolio with only a few countries stock markets, there is little point 
in trying to reduce risk to a minimum if return are substantially reduced as well. 
Since some countries stock market return would be lower than the domestic 
stock market of the investor, it might be the case that the benefit of reduced risk 
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obtained from international diversification was not more than offset by reduced 
returns. Therefore investors would like to specify a required risk and choose 
few countries stock market to invest in. For a well diversified portfolio, the 
variance of it is equal to square of the portfolio B times the variance of the 
market: 
V = B ^V 
p p m 
where 
Vp = the variance of the portfolio; 
Vm = the variance of the market portfolio; 
Bp = the Beta of the portfolio which is equal to the weighted 
averages of the constituents countries stock market 
i.e. Bp = s XjBj； i = 1 to n 
By knowing the Bj, we can construct a portfolio of required Bp or required 
variance dictated by the investor. Also, the risk and return of any combination 
of countries stock market can be calculated. It is useful for international 
investor to know the change of portfolio risk and return by including such 
country into the portfolio. 
For the regional fund investors, knowing the relationship between risk and 
return is the prerequisite in choosing a region to invest. 
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Another possible use of country beta might be to employ the Treynor 
statistic in evaluating investment (such as mutual fund). Treynor^^ suggested 
a measure of portfolio performance and is often called the Treynor measure. 
Treynor's ratio is denoted by (Rp - Kong-
where 
Rp is the average return of a portfolio in Hong Kong 
Rp is the risk free rate of investment in Hong Kong 
H^ong Kong the beta value of Hong Kong 
The larger this ratio is for a portfolio, the higher rank will be this portfolio 
investment. 
21 Treynor, Jack. "How to Rate Management of Investment Funds." Harvard Business Review 







With the theoretical framework, the standard CAPM can be extended to 
international context. Thereafter, the Betas for countries stock markets can be 
calculated. Given all Betas of potential countries stock markets, we can identity 
undervalued countries stock market and know which country should be 
invested in. Moreover, armed with the international country market line, the risk 
contribution of the components countries stock markets to the portfolio is also 
known. 
It is revealed that even we can collect legitimate data set and calculate the 
Beta value for a country, we should keep on updating the data set so as to 
reflect the non-stationary characteristic of Beta. 
The two methods introduced in Chapter VII to estimate B are the same as 
both methods employ the covariance-variance ratio to calculate B. However, 
the time horizon of the data is different which gives rise to a different value of 
(3— Kong in view of the non-stationarity of country stock market B. 
There is a main error for these methods that the assumption of history to 
repeat in future does not necessarily hold. For example, in 1989 Hong Kong 
is susceptible to serious political influence from Mainland China, the in this 
year would deliberately be higher than expected. These methods, employed 
the calculation of un-conditional variance and un-conditional covariance, has 
assumed the stability of 3 over a period of time. In order to deal with the ex-
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ante B, a conditional covariance and variance should be derived^^ for each 
period of time. 
There are obvious shortcomings of this simplified International CAPM, it 
is hard to defend on theoretical grounds in the presence of real exchange risk 
and market imperfections. 
International CAPM has been developed assuming integrated efficient 
world markets. Numerous studies on the efficiency of the major stock markets 
of the world has been performed^^, and the general conclusion is that each 
national market is quite efficient, but the question of international market 
efficiency remain unanswered.24 The fundamental issue of international market 
efficiency is often viewed in terms of International market integration or 
segmentation. 
In practice, capital markets lie somewhere between full integration and full 
segmentation. There are numerous factors might prevent international market 
being fully integrated: 
Legal restrictions; 
Transaction costs; 
For similar method, see Sharpe W.F. Investments. Prentice-Hall 1985 pp. 165-166 
2 3 
The evidence of the American Market is summarized in books such as Levy, H. and Sarnat, 
M. Portfolio and Investment Selection: Theory and Practice. Englewood Cliffs: Prentice hall 
International. 1984 
A review of efficiency tests for European stock markets may be found in Hawawini, G. 
European Equity Markets: Price Behavior and Efficiency. Monograph 1984, Solomon 
Brothers Center. Evidence for other countries might be found in Ang, J. and Pohlman, R.A. 
"A Note on the Price Behavior of Far Eastern Stocks." Journal of International Business 
Studies. Spring 1978.; “ Seasonal and Size Anomalies in the Japanese Stock Market." 
Journal of Financial and Quantitative Analysis. June 1985 etc. 




Without losing continuation of the argument, the details for these 
constraints are illustrated at Appendix 6. 
Furthermore, all the criticisms of the practical use of standard CAPM are 
even more valid for the international version. For instance, Roll^ ^ showed that 
if the market portfolio was not identified exactly, the practical use of the CAPM 
was difficult. Yet internationally the mere definition of a world market portfolio 
is close to impossible. 
The restrictions on international investment make the design of a 
complete world market integration model (International CAPM) a hopeless 
operational task. This statement hints us the concept of market 
segmentation model. For instance, P. Johon and E. Schwartz^® tested 
empirically the data of Canadian stock market and subsequently showed that 
there is evidence of segmentation of Ganadian equity market relative to a global 
market. The segmentation of country's market has been divided into two 
classes of stock market - eligible vs ineligible and also into two classes of 
investors - restricted vs unrestricted.^^ Recently, another study carried by 
R. Roll, "A Critique of the Asset Pricing Theory's Tests," Journal of Financially Economics, 
March 1987 
26 Jorion, P. and Schwartz, E. "Integration vs. Segmentation in the Canadian Stock Market", 
Journal of Finance. 1986 July pp.603-613 
27 Jorion, P. and Schwartz, E. "Integration vs. Segmentation in the Canadian Stock Market." 
Journal of Finance. July 1986, pp.603-613 
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Hietala^® also evidenced by empirical tests that there exists market 
segmentation in Finnish stock market where the Finnish law prohibited Finnish 
investors from investing in foreign securities until 1986 while simultaneously 
allowing foreign investors to hold up to 20% of the shares of any Finnish 
company. 
The determination of 3 would be different between an integrated and a 
segmented market^^ as segmented and integrated capital markets lead to 
different optimal portfolios. 
With integration model, the world market index should be mean-variance 
efficient and, as a result, the only priced risk should be the systematic risk 
relative to the world market. On the other hand, a segmentation model implies 
that a portion of risk is priced against the world market index and other portion 
of risk is priced against other index (usually the domestic index). 
Following the Jorion and Schwartz's and Hietala's work, we are 
proceeding to briefly introduce the concept of estimating (3 under segmented 
market. Firstly, we should note that the return on a domestic market is 
positively correlated with the return on the global market. And we have to 
isolate in the domestic index the component which is independent of the world 
index，by a projection 
R d o m 二 。 0 + ^wo r l d + ^dom.wor ld ( 1 5 ) 
Hietala, Pekka T. "Asset Pricing in Partially Segmented Markets: Evidence from the Finnish 
Market". The Journal of Finance. Jul 1989 pp.697-707 
29 Rutterford, Janette. Introduction to stock exchange investment, pp. 312-319 
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where 
Rjom is the return on domestic country; 
Cq,〇1 are constants; 
Rworid is the return on world market; 
Vdom world ^ s the residual of return on domestic country stock market 
that independent of the world index. 
In the context of Segmented International CAPM, there would be two 
betas one measures the systematic risk relative to the world market, the other 
measures the systematic risk relative to the independent projection, Vdom.worw. 
Take Hong Kong stock market as an example, the brief segmentation 
model should be delineated as follows: 
E(Rhk) - Rf = • Rworid + • Vhk.worid (16) 
where 
Rhk is the Return on HK stock market, E() is the expectation operator 
Rf is the risk free rate 
Rw。rid is the excess return of World market over risk free rate 
Vhk.worid is the residual return of HK stock market independent of the 
world index. 
(B k^ is the beta of Hong Kong relative to the world index 
Bghk is the beta of Hong Kong relative to the residual Vhk.w。rid 
In simple words, these two betas might be found by multiple regression 
using a more complex version of equation (17). 
Though there are numerous constraints to international diversification like 
market imperfection and others that violate the assumptions perceived by 
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International CAPM, the basic argument that foreign investments offer additional 
profit potentials while reducing the total risk of the portfolio still holds. In other 
words international diversification helps to improve the risk-adjusted 
performance of a domestic portfolio. 
The conclusion of this paper would be ended with directions for research 
prompted by the shortcoming of the above over-simplified International CAPM. 
Without losing any generality, a single world factor model plainly fails to 
accurately describe international stock pricing. To start with International 
CAPM, the introduction of arbitrage pricing theory (APT) may be a next step 
toward describing the true complexity of international stock market. In fact, 
equation (17) is a two-factor APT. The factors may include inflation, exchange 
risk, consumption tastes across boundary etc. 
The following area for studies may also deserve attention: the issues of 
accuracy of historical betas. That is the issue of predicability of historical beta 
for the future beta. Beta can be computed using time series regressions on 
monthly data to adjust the historical beta for future beta. Blume^ did the 
similarly work on standard CAPM, and it may well be extended to international 
context. And lastly, studies may be conducted in determining the 3 value of 
internationally diversified portfolios which is suspect to be relatively more 
stationary than that of a single country. 
on 
Blume, Marchall. "Betas and Their Regression Tendencies." Journal of Finance X, No. 3 




The Hang Seng Index : 1980-89 
Year Year End Return 
80 1,473.59 
81 1,405.82 -4.60% 
82 783.82 -44.24% 
83 874.94 11.63% 
84 1,200.38 37.20% 
85 1,752.45 45.99% ' 
86 2,568.30 46.55% 
87 2,302.75 -10.34% 
88 2,687.44 16.71% 
89 2,836.57 5.55% 
Average Return 11.60% 
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APPENDIX 2 
THE DATA SET _ HANG SENG AND WORLD INDEX (1987-89) 
Abs t rac t f rom Morgan Stan ley Cap i t a l I n t e r n a t i o n a l 
The World Index ( I n US$) | The Hong Kong - Hang Seng Index 
Year Mth World Monthly | Year Mth Hang Seng Monthly 
Index Return j Index Return 
1986 12 356.8 | 1986 12 2568.3 
1987 1 398.1 11.58 j 1987 1 2553.25 -0 .59 
2 410.6 3.14 I 2 2877.87 12.71 
3 435.4 6.04 j 3 2713.81 -5 .70 
4 460.2 5.70 j 4 2659.85 -1 .99 
5 460.2 0.00 I 5 2919.7 9 .77 
6 459.2 -0 .22 j 6 3178.19 8.85 
7 467.7 1.85 j 7 3479.24 9 .47 
8 494.7 5 .77 j 8 3611.74 3 .81 
9 485.4 -1 .88 | 9 3943.64 9 .19 -
10 400.9 -17.41 I 10 2240.13 -43.20 
11 391.8 - 2 . 2 7 j 11 2138.39 -4 .54 
12 408 4.13 I 12 2302.75 7.69 
1988 1 417.2 2.25 | 1988 1 2409.66 4.64 
2 440.7 5.63 | 2 2418.08 0.35 
3 453.2 2.84 j 3 2543.97 5.21 
4 458.2 1.10 I 4 2602.87 2.32 
5 A48.2 -2 .18 | 5 2496.68 -4 .08 
6 AA6.8 -0 .31 I 6 2671.49 7.00 
7 ASA.5 1.72 I 7 2678.92 0.28 
8 428.7 -5 .68 | 8 2443.8 -8 .78 
9 4A6.2 4.08 j 9 2441.05 -0 .11 
10 475.1 6.A8 I 10 2627.41 7.63 
11 490.8 3.30 I 11 2659.3 1.21 
12 494.4 0.73 | 12 2687.44 1.06 
1989 1 511.5 3.46 j 1989 1 3072.86 14.34 
2 507.5 -0 .78 | 2 3012.68 -1 .96 
3 503.4 -0 .81 I 3 3004.98 -0 .26 
4 514.2 2.15 I 4 3116.03 3.70 
5 500.8 -2 .61 I 5 2743.87 -11.94 
6 A9A.3 -1 .30 I 6 2273.91 -17.13 
7 549.3 11.13 I 7 2571.08 13.07 
8 535.2 -2 .57 j 8 2508.57 -2 .43 
9 549.4 2.65 j 9 2758.25 9.95 
10 530.2 -3 .49 | 10 2725.29 -1 .19 
11 550.5 3.83 I 11 2748.35 0.85 
12 567.3 3.05 j 12 2836.57 3 .21 
World S t . Dev 4.89 | Hong Kong S t . Dev 10.11 
Var iance 23.94 j Var iance 102.30 
Mean 1.42 | Mean 0.90 
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APPENDIX 2 
THE DATA SET - HANG SENG AND WORLD INDEX (1982-84) 
The World Index ( I n US$) | The Hong Kong - Hang Seng Index 
Year Mth World Monthly | Year Mth Hang Seng Monthly 
Index Return | Index Return 
1981 12 146.6 I 1981 12 881.9 
1982 1 144 - 1 . 7 7 j 1982 1 886.9 0 .57 
2 134.9 -6 .32 | 2 788.7 -11 .07 
3 130.7 -3 .11 I 3 724.9 - 8 . 0 9 
4 136.7 4 .59 j 4 844.1 16.44 
5 132.8 -2 .85 | 5 909.9 7.80 
6 126.4 -4 .82 | 6 816.3 -10 .29 
7 124.3 -1 .66 I 7 761.8 -6 .68 
8 132.9 6.92 | 8 674.9 -11.41 
9 133.1 0.15 I 9 603.4 -10 .59 
10 141.8 6.54 I 10 515.5 -14 .57 
11 U 8 . 9 5.01 I 11 471.8 -8 .48 
12 155.2 A.23 j 12 528.9 12.10 • 
1983 1 158 1.80 I 1983 1 595 12.50 
2 160.9 1.84 I 2 682.2 1A.66 
3 166.1 3.23 I 3 659.9 - 3 . 2 7 
4 177.6 6.92 j 4 672.6 1.92 
5 175.4 -1 .24 I 5 603.8 -10.23 
6 180.5 2.91 I 6 637.3 5.55 
7 176.8 -2 .05 I 7 705.1 10.64 
8 177.3 0.28 I 8 633.7 -10.13 
9 180.5 1.80 I 9 500.1 -21 .08 
10 177.9 -1 .44 I 10 572.2 U . 4 2 
11 182.1 2.36 I 11 564.1 -1 .42 
12 184 1.04 I 12 580.2 2.85 
1984 1 185 0.54 | 1984 1 737.8 27.16 
2 181.5 -1 .89 I 2 706.6 -4 .23 
3 189.6 4.46 j 3 679.7 -3 .81 
4 188.A -0 .63 I 4 692.6 1.90 
5 173.9 -7 .70 I 5 620.2 -10.45 
6 174.9 0.58 I 6 608 - 1 . 9 7 
7 168.3 -3 .77 j 7 541.7 -10.90 
8 184.7 9.74 | 8 633.1 16.87 
9 183.5 -0 .65 I 9 679.9 7.39 
10 185 0.82 I 10 681.5 0.24 
11 183.8 -0 .65 I 11 762.4 11.87 
S t . Dev 3.81 I S t . Dev 10.99 
Var iance 14.55 | Var iance 120.77 
Mean 0.72 | Mean 0.18 
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APPENDIX 2 
t - TEST FOR THE CORRELATION OF 3-YEAR REGRESSION DATA 
We t e s t the n u l l hypotheses t h a t there i s no a s s o c i a t i o n between the two markets i n a l i n e a r 
reg ress ion a n a l y s i s . 
Using the t - d i s t n ' b u t i o n , t = 3 -year beta/E 
where 
E = D / sq. roo t of summation of the square of (X - mean X) 
and D squared = SSE / n - 2 
SSE i s the Sum of Squared Er ro rs 
SSE = summation of the square of (Y - es t imated Y) 
Degree of freedom = n -2 
World Hong Kong 
Return Return Est imated squared squared 
Xi Yi Yi (Xi-meanX) ( Y i - e s t . Y i ) 
% % % 
1987 1 11.58 -0 .59 16.43 103.13 289.64 
2 3.14 12.71 4.65 2.96 65.06 
3 6.04 -5 .70 8.70 21.34 207.37 . 
4 5.70 -1 .99 8.22 18.28 104.19 
5 0.00 9 .77 0.26 2.02 90.40 
6 -0 .22 8.85 -0 .04 2.68 79.13 
7 1.85 9.A7 2.85 0.19 43.89 
8 5 .77 3.81 8.33 18.95 20.42 
9 -1 .88 9.19 -2 .37 10.89 133.51 
10 -17.41 -43.20 -24.06 354.51 366.21 
11 - 2 . 2 7 -4 .54 -2 .91 13.62 2.66 
12 4.13 7.69 6.04 7.37 2.72 
1988 1 2.25 A.64 3.41 0.70 1.52 
2 5.63 0.35 8.13 17.75 60.55 
3 2.84 5.21 4.22 2.01 0.96 
4 1.10 2.32 1.80 0.10 0.26 
5 -2 .18 -4 .08 -2 .79 12.98 1.67 
6 -0 .31 7.00 -0 .18 3.00 51.51 
7 1.72 0.28 2.67 0.09 5.72 
8 -5 .68 -8 .78 -7 .67 50.36 1.23 
9 4 .08 -0 .11 5.96 7.09 36.93 
10 6.48 7.63 9.31 25.57 2.81 
11 3.30 1.21 A.88 3.55 13.A3 
12 0.73 1.06 1.29 0.47 0.05 
1989 1 3.46 14.34 5.09 A.16 85.53 
2 -0 .78 -1 .96 -0 .83 4.85 1.27. 
3 -0 .81 -0 .26 -0 .87 4.96 0.37 
4 2.15 3.70 3.26 0.53 0.19 
5 -2 .61 -11.94 -3 .38 16.21 73.34 
6 -1 .30 -17.13 -1 .55 7.39 242.60 
7 11.13 13.07 15.81 94.22 7.50 
8 - 2 . 5 7 -2 .43 -3 .32 15.90 0.80 
9 2.65 9.95 3 .97 1.52 35.82 
10 -3 .49 -1 .19 -A.62 24.15 11.74 
11 3.83 0.85 5.61 5.80 22.70 
12 3.05 3.21 4.52 2.66 1.73 
No. (N) = 36 sum 861.94 
Mean 1.A19997 SSE 2065.41 
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1.3971 1.3971 
t va lue f o r 87-89 = = = 5 .17 
SQRT(2,065.41/34) / (SQRT(861.94) 0 .27 
World Hong Kong 
Return Return Est imated squared squared 
Xi Yi Yi (Xi-meanX) ( Y i - e s t . Y i ) 
% % % 
1982 1 - 1 . 7 7 0.57 -1 .35 6.22 3 .66 
2 -6 .32 -11 .07 -4 .12 49.56 48.31 
3 -3 .11 -8 .09 -2 .16 14.70 35.12 
4 4 .59 16.44 2.54 14.98 193.27 
5 -2 .85 7.80 -2 .00 12.77 96.03 
6 -4 .82 -10.29 -3 .21 30.69 50.15 
7 -1 .66 -6 .68 -1 .28 5 .67 29.16 
8 6.92 -11.41 3.96 38.42 236.25 
9 0.15 -10.59 -0 .17 0.32 108.66 
10 6.54 -14 .57 3.73 33.83 334.79 
11 5.01 -8 .48 2.80 18.38 127.08 
12 4.23 12.10 2.32 12.33 95.66 
1983 1 1.80 12.50 0.84 1.17 135.91 
2 1.84 14.66 0.86 1.24 190.35 
3 3.23 -3 .27 1.71 6.31 24.80 
4 6.92 1.92 3 .97 38.48 4 .17 
5 -1 .24 -10.23 -1 .02 3.84 84.83 
6 2.91 5.55 1.51 4.78 16.28 -
7 -2 .05 10.64 -1 .51 7.67 147.69 
8 0.28 -10.13 -0 .09 0.19 100.74 
9 1.80 -21.08 0.84 1.18 480.60 
10 -1 .44 14.42 -1 .14 4 .67 242.08 
11 2.36 -1 .42 1.18 2.69 6.74 
12 1.04 2.85 0.38 0.10 6.15 
1984 1 0.54 27.16 0.07 0.03 734.04 
2 -1 .89 -A.23 -1 .42 6.82 7.90 
3 4.46 -3 .81 2.46 U . 0 1 39.32 
4 -0 .63 1.90 -0 .65 1.83 6 .48 
5 -7 .70 -10.45 -4 .96 70.84 30.15 
6 0.58 -1 .97 0.09 0.02 4.23 
7 - 3 . 7 7 -10.90 -2 .57 20.19 69.52 
8 9.74 16.87 5.69 81.44 125.08 
9 -0 .65 7.39 -0 .66 1.88 64.82 
10 0.82 0.24 0.24 0.01 0.00 
11 -0 .65 11.87 -0 .66 1.87 156.98 
Mean 0.7203 Sum 509.14 
No. 35 Sum 4036.99 
0.6107 1.3971 
t va lue f o r 82-84 = = 2.85 
SQRT(4,036.99/33) / (SQRT(509.14) 0.49 
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APPENDIX 2 
t - TEST FOR THE CORRELATION OF YEARLY REGRESSION DATA 
We t e s t the n u l l hypothes is t h a t the re i s no a s s o c i a t i o n between the two 
markets i n a l i n e a r reg ress ion ana l ys i s f o r year be ta . 
Using the t - d i s t r i b u t i o n , t = y e a r l y beta/E 
where 
E = D / sq. roo t of summation of the square of (X - mean X) 
and D squared = SSE / n - 2 
SSE is the Sum of Squared Errors 
SSE = summation of the square of (Y - estimated Y) 
Degree of freedom = n-2 
World Hong Kong 
Return Return Est imated squared squared 
Xi Yi Yi (Xi-meanX) ( Y i - e s t . Y i ) 
1987 1 11.58 -0 .59 15.04 104.15 244.12 
2 3.14 12.71 2.99 3.13 94.63 
3 6.04 -5 .70 7.13 21.81 164.62 
4 5.70 -1 .99 6.64 18.72 74.42 -
5 0.00 9 .77 -1 .50 1.88 127.00 
6 -0 .22 8.85 -1 .81 2.52 113.72 
7 1.85 9 .47 1.14 0.23 69.35 
8 5 .77 3.81 6.75 19.39 8.64 
9 -1 .88 9.19 -4 .19 10.56 178.91 
10 -17.A1 -43.20 -26 .37 352.61 283.02 
11 - 2 . 2 7 -4 .54 -A.74 13.25 0.04 
12 4.13 7.69 4.41 7.65 10.75 
mean 1.3695 sum 555.8926 1369.2234 
year beta 1.4288 t va lue = 2.8789 
E = 0.4963 
1988 1 2.25 A.64 1.94 0.35 7.33 
2 5.63 0.35 5.03 15.75 21.92 
3 2.84 5.21 2.47 1.37 7.50 
4 1.10 2.32 0.88 0.32 2.06 
5 -2 .18 -4 .08 -2 .13 14.80 3.79 
6 -0 .31 7.00 -0 .42 3.91 55.05 
7 1.72 0.28 1.45 0.00 1.37 
8 -5 .68 -8 .78 -5 .33 53.89 11.85 
9 4 .08 -0 .11 3.61 5.84 13.86 
10 6.48 7.63 5.81 23.16 3.35 
11 3.30 1.21 2.90 2.69 2.83 
12 0.73 1.06 0.54 0.87 0.27 
mean 1.6647 sum 122.9468 131.1748 
year beta 0.9166 t va lue = 2.8062 
E = 0.3266 
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World Hong Kong 
Return Return Est imated squared squared 
Xi Yi Yi (Xi-meanX) ( Y i - e s t . Y i ) 
1989 1 3.A6 14.34 4.48 4.99 97.32 
2 -0 .78 -1 .96 -2 .41 4.03 0.20 
3 -0 .81 -0 .26 -2 .45 A . U 4.83 
4 2.15 3.70 2.34 0.85 1.83 
5 -2 .61 -11.94 - 5 . 3 7 14.68 43.18 
6 -1 .30 -17.13 -3 .25 6 .37 192.64 
7 11.13 13.07 16.93 98.03 U . 9 1 
8 - 2 . 5 7 -2 .43 -5 .31 14.38 8.28 
9 2.65 9.95 3 .17 2.04 46.03 
10 -3 .49 -1 .19 -6 .82 22.28 31.59 
11 3.83 0.85 5.08 6.78 17.91 
12 3.05 3.21 3.82 3.33 0 .37 
mean 1.2258 sum 181.8963 459.0741 
year beta 1.6240 t va lue = 3.2326 
E = 0.5024 
1982 1 -1 .77 0.57 -4 .35 5.51 24.14 
2 -6 .32 -11 .07 -5 .62 47.53 29.74 
3 -3 .11 -8 .09 -4 .72 13.60 11.34 
4 4 .59 16.44 -2 .56 16.13 361.29 
5 -2 .85 7.80 -4 .65 11.75 154.84 
6 -4 .82 -10.29 -5 .20 29.09 25.89 
7 -1 .66 -6 .68 -A.31 5.00 5.58 
8 6.92 -11.41 -1 .91 40.25 90.16 
9 0.15 -10.59 -3 .81 0.18 46.06 
10 6.54 -14 .57 -2 .02 35.54 157.46 
11 5.01 -8 .48 -2 .45 19.65 36.36 
12 4.23 12.10 -2 .66 13.37 218.07 
mean 0.5745 sum 237.6013 1160.9278 
year beta 0.2800 t va lue = 0.4006 
E = 0.6990 
1983 1 1.80 12.50 1.23 0.12 127.04 
2 1.84 14.66 1.21 0.14 180.69 
3 3.23 -3 .27 0.65 3.16 15.33 
A 6.92 1.92 -0.85 29.90 7.71 
5 -1 .24 -10.23 2.46 7.26 161.05 
6 2.91 5.55 0.78 2.11 22.75 
7 -2 .05 10.64 2.79 12.29 61.59 
8 0.28 -10.13 1.84 1.38 143.28 
9 1.80 -21.08 1.23 0.12 A97.67 
10 -1 .44 14.42 2.54 8.39 140.98 
11 2.36 -1 .42 1.00 0.82 5.84 
12 1.04 2.85 1.54 0.17 1.74 
mean 1.4555 sum 65.8492 1365.6709 
yea「 beta -0.4060 t = -0 .2819 
E = 1.A401 
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World Hong Kong 
Return Return Est imated squared squared 
Xi Yi Yi (Xi-meanX) ( Y i - e s t . Y i ) 
1984 1 0.54 27.16 3.76 0.22 547.90 
2 -1 .89 -4 .23 0.32 3.88 20.66 
3 4 .46 -3 .81 9.29 19.23 171.54 
4 -0 .63 1.90 2.09 0.50 0.04 
5 -7 .70 -10.45 -7 .88 60.A3 6.62 
6 0.58 - 1 . 9 7 3.80 0.25 33.26 
7 - 3 . 7 7 -10.90 -2 .34 14.83 73.35 
8 9.74 16.87 16.75 93.46 0.02 
9 -0 .65 7.39 2.07 0.53 28.32 
10 0.82 0.24 A.14 0.55 15.27 
11 -0 .65 11.87 2.07 0.53 96.01 
mean 0.0773 sum 194.3976 992.9817 
year beta 1.4121 t va lue = 1.9758 
E = 0.7147 
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APPENDIX 2 
CONSTRAINTS TO INTERNATIONAL DIVERSIFICATION 
Legal restrictions 
Institutional investors are often constrained on their foreign investments. 
Also, some national market regulate foreign investment flowing into or out of 
the market. Foreign ownership is often constrained to avoid loss of national 
control. For example, Canadian pension funds are not allowed to hold more 
than 10% of their assets in foreign securities. 
Transaction costs 
The costs of foreign investment are high. Access to sources of 
information throughout the world is costly, as are international transaction 
costs, management fees and custodial services. 
Discriminatory taxation 
Foreign investment might be more heavily taxed than domestic 
investment. Withholding taxes might lead to double taxation. 
Political risks 
The political risks of foreign investment might dampen the enthusiasm for 
international diversification. This political transfer risk might take the form of a 
prohibition on repatriation of profits and/or capital investment from a foreign 
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country. While the risk is extremely small in the major markets, the associated 
potential loss is large. 
Indirect barriers, hindered by the difficulty of obtaining information about 
foreign stocks, differences in the depth and quality of financial reporting due to 
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